Characterization of vitamin A potentiation of carbon tetrachloride-induced liver injury.
Pretreatment of rats with large doses of vitamin A (VA, retinol) has been shown to potentiate carbon tetrachloride hepatotoxicity. The relationship between VA dose or pretreatment duration with VA and the extent of potentiation of CCl4 hepatotoxicity is unknown. Therefore, VA was administered to male SD rats (180-200 g) by oral gavage in daily doses of 100,000, 150,000, 200,000, or 250,000 IU/kg for 3 weeks. In another experiment, rats were given VA in a daily dose of 250,000 IU/kg for 1 day, 1, 2, 3, or 5 weeks. At 24 hr after the last VA dose, CCl4 (0.15 ml/kg, ip) was administered. Hepatotoxicity was assessed by increases in plasma alanine aminotransferase activity and by histological evaluation of the liver. Additionally, the correlation between the hepatic concentration of retinol and retinyl palmitate after VA treatment and the extent of potentiation of CCl4-induced liver injury was studied. In the initial 3-week dose-response study, as the daily dose of VA increased so did the degree of potentiation of CCl4 hepatotoxicity. All treatment durations with VA (250,000 IU/kg per day), except 1 day, resulted in equivalent potentiation of CCl4 hepatotoxicity. VA treatment did not result in elevated hepatic concentration of retinol. However, VA treatment did increase the concentration of retinyl palmitate in the liver (except for the 1-day treatment). No linear correlation could be seen between the hepatic concentration of retinyl palmitate and the extent of VA potentiation of CCl4 hepatotoxicity. VA treatment also potentiated to hepatotoxicity of minimally hepatotoxic doses of acetaminophen, allyl alcohol, and endotoxin. Because these chemicals produce hepatic injury by diverse mechanisms it is concluded that VA potentiates hepatic injury by altering a process involved in the progression of cell injury.